What is claimed is: 

anterior cervical plate for engaging at least 
two vertebrae of a. human cervical spine along the anterior aspect 
of the spine, said plate having a length sufficient to span at 
least two adjacent cervical vertebrae, a lower surface for 
contacting the cervical Vertebrae and an upper surface opposite 
to said lower surface, sai& plate having a plurality of bone 
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^g through said plate from said 

;e, said plate having at least a 
)les associated with a first 
it least a second pair of 
nd of the 
length longer 
d plate has a 
said first 



screw receiving holes 
upper surface to said 
first pair of bone screw\ 
of the adjacent cervical 
bone screw receiving holes 
adjacent cervical vertebrae, 
than its width, wherein said lov 
first concave curvature parallel tc 
concave curvature having a radius of curvai 
approximately 2 0 cm to 24 cm. 

2 . The plate of claim 1 in which said lower surface 
has a second concave curvature transverse to sa\d length parallel 
to said width, said second concave curvature havi\fiq a radius of 
curvature between approximately 15mm to 

3 . The plate of claim 1 in which said pl&te has a 
generally rectangular configuration with lobes extenalng from at 
least the corners of said plate and has at least one oV said bone 



79 



7<? 



screw receiving holes located within one of said lobes. 

4 . \ The plate of claim 1 in which said plate has a 
length longer t\jan said width. 

5. TheYplate' of claim 2 in which said second concave 
curvature has a rad\us of curvature in the order of approximately 
16 to 21 mm. 

The plat\ of claim 1 in which said plate has a 




length sufficient t y 

7. The 
said plate has a coi 
with the vertebral 
bone screw receiving h 
generally perpendicular 
said bone screw receiving 
receiving holes is formed to 
position in which the longitudi 
screw is aligned with the longitud 
receiving hole. 



at least three consecutive vertebrae, 
aim 1 in which said lower surface of 
curvature configured to mate 

least two vertebrae, and each 
tudinal axis that is 

.urface at the location of 
said bone screw 
ctive bone screw in a 
said respective bone 
f said bone screw 



8. The plate of claim 1 futher Vomp^rising a plurality 
of bone screws each insertable into a respective one of said bone 
screw receiving holes in a direction from saicn upper surface to 
said lower surface to secure said plate to a vertebra, each of 
said bone screws retainable in a respective one of said bone 
screw receiving holes below said upper surface. 
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9\ The plate of claim 8 in which each of said bone 
screws has a fread dimensioned to achieve an interference fit with 
a respective one\of said bone screw receiving holes. 

10. The\?late of claim 8 in which said bone screws are 
self -tapping . 

11. The plat^t of claim 8 in which each of said bone 
screws has a tip remote frspm said head, a shank which is tapered 
from said head to said^tip>^nd a thread having a substantially 
constant crest diameter over substantially the length of said 
shank . 



12 . The plate 
of said bone screws has a 

13 . The plate of 
convergent . 

14. The plate of clai\ 1 in 
of said lower surface comprises a bdne' ingrowth 

15. The plate of claim 1 in which 
of said lower surface comprises a bone growth 

16. The plate of claim 1 in which 
of said plate is coated with a material 
of bone. 

17. The plate of claim 1 in which 
bone morphogenetic protein. 

18. The plate of claim 1 in which 



in which said thread of each 
said bone screws are 



a portion 



erial 



a portion 
aterial . 

east a portion 
nduce\the fo r ma t i o n 

id plate comprises 

least a\portion 
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of said p\ate is made of a material which is resorbable. 

19\ The plate of claim 18 in which said resorbable 
material is poVgyconate . 

20. Tnfe plate of claim 19 in which said resorbable 
material is impregnated with a fusion promoting substance. 

21 . /^iTr^^j^ate of claim 1 in which at least a portion 
of said lower \ surface is^textured so as to promote bone ingrowth. 

22. Vrhe plate of\:laim 21 in which said textured 
portion is impregnated with^i fusion promoting substance. 

23. The\plate of cPaimNL in which at least a portion 
of said lower surfacfe comprises \a tin^e released bone growth 
inducing material . \ \ ^\ 

24 . The plate\pf claim lKin wiich at least a portion 
of said lower surface is raaighened LcAprotruDte the growth of bone 
along .said lower surface. / \ \ 

25. The plate of claim 1 in which said plate includes 
an aperture proximate at least one of saidVbone screw receiving 
holes. \ 

26. The plate of claim 25 in which^aid aperture 
comprises a slot along the longitudinal axis of\said plate. 

27. The plate of claim 1 in which at ueast at one end 
of said plate includes means for engaging a compression tool. 

28. The plate of claim 27 in which said engaging means 
comprises a recess. \ 
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2\. The plate of claim 2 8 in which said engaging means 
comprises a degression in said at least one end of said plate. 

anterior cervical plate for engaging at least 
two vertebrae of aNhuman cervical spine along the anterior aspect 
of the spine, said prate having a length sufficient to span at 
least two adjacent cervical vertebrae, a lower surface for 
contacting the cervical vfertebrae and an upper surface opposite 
to said lower surface, sa^^plate having a plurality of paired 
bone screw receivingvholes emending through said plate from said 
upper surface to said Yower surfatee, each pair of said bone screw 
receiving holes being adapted to Ye\)laced in the same vertebra, 
said plate having a lengthVLonger tia®K^its width, wherein said 
lower surface of said plate \as a coftcavfe radius of curvature 
parallel to its width in whichxthe cqn\raJ^longitudinal axes of 
the bone screw receiving holes oK at 

bone screw receiving holes form an included c^gle to each other 
in the range of approximately 15 degrees to >80 degrees. 

31. The plate of claim 30 in whichXat least one of 
said pairs of bone screw receiving holes form an included angle 
of approximately 2 0 degrees. 

32. The plate of claim 30 in which the central 
longitudinal axes of the bone screw receiving holes ©f at least 
one of said pairs of bone screw receiving holes form an included 
angle of less than approximately 2 9 degrees and greateA than 21 



lea\t <stLe of said pairs of 
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degrees . 

The plate of claim 30 in which the central 
longitudinal Wes of the bone screw receiving holes of at least 
one of said pai\s of bone screw receiving holes form an included 
angle of greater fchan 14 degrees and less than 30 degrees. 

34. The piate of claim 3 0 in which the central 
longitudinal axes of t^he bone screw receiving holes of at least 
one of said pairs of b&H£ screw receiving holes form an included 
angle greater than 2(i degree^\and less than 30 degrees. 

35. The plate of Vlaik 3 0 in which each bone screw 
receiving hole is generally p^pend\cular to said lower surface 
of said plate 

36. The plate o£\ claim \30 djr^Vhich said increased 
upper portion of said bone scs^ew reaped vn^ic^holes has a threaded 
portion. 

37. The plate of claim XoyfuVtheV ^mprising a thread 
on the interior of one of said bone screwy reviving holes. 

38. The plate of claim 3 0 in wh^ch aA lWst one of 
said bone screw receiving holes has means fori preventing a bone 
screw from passing entirely through said one o^bone screw 
receiving holes. 

39. The plate of claim 30 in which at 3\east one of 
said bone screw receiving holes has an upper diametW portion and 
a smallei lower diameter portion to prevent a bone screw being 
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placed in >said one of bone screw receiving holes from passing 
entirely through said one of bone screw receiving holes. 

40. \The plate of claim 30 in which at least a portion 
of said lower surface comprises a bone growth material . 

41. The plate of claim 30 in which at least a portion 
of said plate is coated with a material to induce the formation 
of bone. /* ""^sX 

42. The plate oiTsclaim 30 in which said plate 
comprises bone morwogeneticNprotein. 

43. The pisate of claam\30 in which at least a portion 
of said plate is made of a materiSal vwhich is resorbable. 

44. The plate Vf claim 4S3\ :m which said resorbable 
material is polygyconate . \ \ \ 

45. The plate of cJsaim 44 ik whV:h said resorbable 
material is impregnated with a f\sion prbmot\ng substance. 

46. The plate of claim 3Ch~ln wlrich Vt least a portion 
of said lower surface is textured so as to promate bone growth. 

47. The plate of claim 46 in whichXsaiu textured 
portion is impregnated with a fusion promoting \ubptance . 

48. The plate of claim 30 in which at ueast a portion 
of said lower surface comprises a time released bone growth 
material . \ 

49. The plate of claim 30 in which at leasa a portion 
of said lower surface is roughened to promote the growtn of bone 
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along saidXlower surface. 

50\ The plate of claim 30 in which said plate includes 
an aperture beWeen said first end and said second end proximate 
at least one of said bone screw receiving holes . 

51. TheVlate of claim 50 in which said aperture 



the longitudinal axis of said plate. 
The plafce of claim 3 0 in which at least at one 

leans for engaging a compression tool 
plate oi\cl v aim 52 in which said engaging means 



includes 



comprises a s 

52 . 

end of said pla 

53 . 

comprises a recess. 

54 . The pl\te of clc 
comprises a depression nN^ said afci l^&s, 

An anterior\cervi 
cervical spine along the ant 
having a first end, a second end, and 1 




:ior/ aapecc 



in which said engaging means 
t one end of said plate, 
pi^p^ for engaging a human 

f the spine, said plate 
th sufficient to span 



a le\ 



at least three adjacent cervical verteB^rae, \said plate having a 
lower surface for contacting the adjacent cervical vertebrae and 
an upper surface opposite to said lower siVface, said plate 
having at least a first pair of bone screw receiving holes 
associated with a first of the adjacent cerviVal vertebrae and at 
least a second pair of bone screw receiving holes associated with 
a second of the adjacent cervical vertebrae, saM plate having at 
least one transverse pair of intermediate bone scVew receiving 
holes associated with a cervical vertebrae intermediate the first 
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and second of the adjacent cervical vertebrae, each of said bone 
screw receiving holes extending through said plate from said 
upper surface\to said lower surface, and said plate' having an 
aperture there through between said first and second pairs of 
bone screw receiving holes, said aperture being associated with 
the intermediate cervical vertebrae. 

56. Thg^p^atte of claim 55 in which said plate has a 
length longer tian said\&dth, and said lower surface has a 
concave curvature parallel tto said length, said concave curvature 
having a radius of\curvature greater than 15 cm and less than 25 



cm. 



57. The plate of claim\5lA in which said plate has a 



length longer than saidNwidth, and 
concave curvature parallel to said 



58 



The plate of \laim 



7 



a^ lower surface has a first 
dtf 

57 i\t Wi&ch said first concave 



curvature has a radius of curvature in tN^e o^der of approximately 
16 to 21 mm. 

59. The plate of claim 55 in whiVh said lower surface 
of said plate has a complex concave curvatureVconf igured to mate 
with the vertebral bodies of the at least two vertebrae, and each 
bone screw receiving hole has a longitudinal axis; that is 
generally perpendicular to said lower surface at uhe location of 
said bone screw receiving hole and each of said bone screw 
receiving holes is formed. to retain a respective bon\ screw in a 
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position ffr which the longitudinal axis of said respective bone 
screw is aligrned with the longitudinal axis of said bone screw 
receiving hole^ 

60. The plate of claim 55 in which said plate has a 
generally rectangular configuration with lobes extending from at 
least the corners of ^aid plate and has at least one of said bone 
screw receiving holes l\cated within one of said lobes. 

claim 55 in which the central 

v screw receiving holes of at least 
\one scr^w ^receiving holes form an included 



61. The plate 
longitudinal axes of\ the bo 
one of said pairs of 
angle of greater than l\ degreed 

62. The plate ^f clain^ 
longitudinal axes of the bo^e screv$\ re 
one of said pairs of bone scr§,w -recjeAvini 
angle greater than 20 degrees arftsi Iess\th 

63. The plate of claim 55 in 
of said lower surface comprises a bone gr 



less than 3 0 degrees, 
n which the central 

iving holes of at least 
holes form an included 
3 0 degrees. 

at least a portion 
material . 



hie 



iwth 



64. The plate of claim 55 in which at least a portion 
of said lower surface comprises a bone ingrowth material. 

65. The plate of claim 55 in which at least a portion 
of said lower surface is roughened to promote tn^ growth of bone 
along said lower surface. 

66. The plate of claim 55 in which at leWst a portion 
of said lower surface comprises a bone growth material 
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6\. The plate of claim 55 in which at least a portion 
of said plate\is coated with a material to induce the formation 
of bone . 

68. Th\ plate of claim 55 in which said plate 
comprises bone morpftogenetic protein. 

69. The plate of claim 55 in which at least a portion 
of said plate is made_of\ a material which is resorbable. 



70. The 

material is polygyc 

71. The pla 
material is impregnated 

72 . The plate 
of said lower surface is te 

73 . The plate of c 
portion is impregnated with a 



claim 69 in which said resorbable 




69 in which said resorbable 
n promoting substance. 

n which at least a portion 
to promote bone ingrowth, 
ich said textured 
ing substance. 



74. ' The plate of claim 55 in MiiWi at least a portion 
of said lower surface comprises a time rel^asj^d bone growth 
inducing material. 

75. The plate of claim 55 in which \at least a portion 
of said lower surface is roughened to induce thk formation of 
bone along at least a portion of said lower surfas 

76. The plate of claim 55 in which said Viperture 
comprises a slot along the longitudinal axis of saidYplate. 

77. The plate of claim 55 in which at leasV at one 
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end of sa\d plate includes means for engaging a compression tool . 

The plate of claim 77 in which said engaging means 
comprises a recess. 

An anterior cervical plate for engaging a human 
cervical spinfe alokg the anterior aspect of the spine, said plate 
having a length sufficient to span at least two adjacent cervical 
vertebrae, said plate having a lower surface for contacting the 
cervical vertebrae $nd arfcsupper surface opposite to said lower 
surface, said plate \having\au\ least a first pair of bone screw 
receiving holes associated wVth^a first of two adjacent cervical 
vertebrae and at least\a secone} pair of bone screw receiving 
holes associated with a\second o\E t^fct\ two adjacent vertebrae, 



es eAteri 



said bone screw receivin 
said upper surface to saia\lower s 
said plate including a reces 
80. The plate of cl 



ng through said plate from 
:fac&, and at least one end of 
nc^agirT^f a compression tool. 

said engaging means 



comprises a recess. 

81. The plate of claim 79 in which\said plate includes 
an aperture along a transverse line intermediate said first and 
said second pairs of bone screw receiving hoYes. 

82. The plate of claim 79 wherein said plate has a 
length longer than said width, and said lower . surface has a 
concave curvature parallel to said length, said ^oncave curvature 
having a radius of curvature greater than 15 mm arid less than 2 5 



C : \TEMP\CERVI CAL . wpd 



cm. 



The plate of claim 79 in which said plate has a 
generally rectangular configuration with lobes extending from at 
least the corners of said plate and has at least one of said bone 
screw receiving holes located within one of said lobes. 

84. The p\ate of claim 79 in which said plate has a 
length longer than^ai^ width, and said lower surface has a 
concave curvature \parallW to said width. 

85. The p>late cvf^claim 84 in which said concave 
curvature has a radiu\ of cu^vaf ure in the order of approximately 
16 to 21 mm. 

86. The plate 8sf claim\V\in which said plate has a 
length sufficient to span at\leasla tl^E^e consecutive vertebrae. 

87. The plate of cl^im 7\9 iVWhich said lower surface 
of said plate has a complex concave Vur\^feure configured to mate 
with the vertebral bodies of the at lekst wo vertebrae, and each 
bone screw receiving hole has a longituoinar^axis that is 
generally perpendicular to said lower suriace >at the location of 
said bone screw receiving hole and each of isaid bone screw 
receiving holes is formed to retain a respective bone screw in a 
position in which the longitudinal axis of saio. respective bone 
screw is aligned with the longitudinal axis of s^aid bone screw 
receiving hole. 

88. The plate of claim 79 in which the cfentral 
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longitudinal axes of the bone screw receiving holes of at least 
one of saidYpairs of bone screw receiving holes form an included 
angle of approximately 2 0 degrees to 3 0 degrees. 

89. The plate of claim 79 in which the central 
longitudinal axes >of the bone screw receiving holes of said pairs 
of bone screw receiving holes form an included angle of greater 
than 3 0 degrees 

90. \The pla6e of claim 79 further comprising at least 
one bone screw receiving novLe associated with a cervical 
vertebrae intermediate the f^.\st and second of the adjacent 
vertebrae . 

91. The pl^ste of c1c^ej\79 wherein at least a portion 
of said lower surface comprises 

92 . The plate VE cla 
of said lower surface comprises a b<3n^\growth material . 

93. The plate of claim 79 \rr\Vhich at least a portion 
of said lower surface is roughened to pfo^note the growth of bone 
along said lower surface, 

94. The plate of claim 79 in whVch at least a portion 
of said plate is coated with a material to \nduce the formation 
of bone . 

95. The plate of claim 79 in which ^aid plate 
comprises bone morphogenetic protein. 

96. The plate of claim 79 in which at\ least a portion 



a\N^6,ne ingrowth material . 
im \S\in which at least a portion 
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of said plate is made of a material which is resorbable. 

9V. The plate of claim 96 in which said resorbable 
material is pVLygyconate . 

98. ^he plate of claim 96 in which said resorbable 
material is impregnated with a fusion promoting substance. 

99. The plate of claim 79 in which at least a portion 
of said lower surfa^Xis textured so as to promote bone ingrowth 

100. iThe plat^pf claim 99 in which said textured 
portion is impregnated wion\a fusion promoting substance. 

101. Theyplate ofXcraim 79 in which at least a portion 
of said lower surface comprises a. time released bone growth 
inducing material. \ XSaV 

r^2 . An anterior cerv^!pa^\plate for engaging at least 
two vertebrae >of a human cervical 
of the spine, said plate having a 

least two adjacent cervical vertebrae\ a\|ower surface for 
contacting the adjacent cervical vertebrae Nand an upper surface 
opposite to said lower surface, said pla\e Having a plurality of 
bone screw receiving holes extending through said plate from said 
upper surface to said lower surface, at leaat a first of said 
bone screw receiving holes being associated wYth a first of the 
adjacent cervical vertebrae and at least a second of said bone 
screw receiving holes being associated with a seicond of the 
adjacent cervical vertebrae, at least one of saidYbone screw 



pJSite along the anterior aspect 
l&ngrsj\ sufficient to span at 
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receiving holes having a recess associated with and partially 
offset therefrom, and a locking element associated with said 
recess havjxng a head, said locking element capable of being pre- 
installed to Nsaid plate prior to insertion of a bone screw into 
said at least oiae bone screw hole, said locking element being 
movable from a fiMt position to a second position, said head 
being configured so V s to permit insertion of bone screws into 
said bone scnew receis^ing hole associated with said recess when 
in said first position akd so as to cover at least a portion of 
bone screw inserted in sard\bone screw receiving hole associated 
with said recess wijen said l^c^ing element is in said second 
position . 

103. The pla\e of cla\mS[^02 in which said locking 
element has a bearing suVface for\B^aring against a portion of a 
bone screw when said locki\q element in said second position. 

104. The plate of 6laim ijofc jm\ which said locking 
element has at least one cammin^sirfc 

105. The plate of claim 102 ik wh^ch said locking 
element has at least one ramped surface, 

106. The plate of claim 102 in fyhich said recess has 
threaded portion. 

107. The plate of claim 106 in whi^h said locking 
element comprises a threaded member. 

108. The plate of claim 106 in which s^id locking 
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aim 102 in which said locking 




element hc^ a camming surface, 

1()n9. The plate of claim 106 in which said locking 
element has a Vamped surface. 

110. The plate of claim 106 in which said locking 
element comprises \ screw having a head portion and a threaded 
shaft . 

111. CThe pla\§ of claim 106 in which said head has a 
camming surface. 

112. TheV plate at ciaim 106 in which said head has a 
ramped portion surf 

113. The p 
element comprises a riv< 

114. The plate 
camming surface . 

115. The plate of cl\im 
ramped surface. 

116. The plate of claim 
at least one camming surface for 
element . 

117. The plate of claim 
element has a camming surf ace . 

118. The plate of claii 
segment is arcuate and has the s 
curvature than the corresponding 



d rivet has a 

rivet has a 

d recess has 
aid locking 
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llfK The plate of claim 102 further comprising an 
opening in the iside wall of said bone screw receiving hole in 
communication wit\ the side wall of said recess, said locking 
element having a projection to fit within said opening so as to 
cover a portion of sard bone screw receiving hole when said 
locking element is moveckfrom said first position to said second 
position. \ 

120. The plate of Vlaim 119 in which said projection 
has a ramped surface . \ 

121. The plate on cJ>kim 102 in which said locking 
element is permanently attacAed tc^said plate. 

122. The plate of craim i\oVyin which said head has at 
least one segment removed thereof rom.\ \ 

123. The plate of clarm 102 |\n which said plate has a 
length longer than said width, and\saidk lower surface has a first 
concave curvature parallel to said wiathV \ 

124. The plate of claim 123 in\ which said first 
concave curvature has a radius of curvature >n_the order of 
approximately 16 to 21 mm. \ 

125. The plate of claim 102 in wh^h said lower 
surface of said plate has a second concave culture parallel to 
said length. . \ 

126. The plate of claim 125 wherein aaid second 
concave curvature has a radius of curvature greatter than 15 cm 
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and less\than 2 5 cm. 

!7. The plate of claim 102 in which said plate has a 
generally rectangular configuration with lobes extending from at 
least the cornervs of said plate and has at least one of said bone 
screw receiving ho\es located within the circumference of at one 
of said lobes. 

128. The pla^se of claim 102 in which said plate has a 
length sufficient to spanv at least three consecutive vertebrae. 

129. The plate o\ claim 102 in which the central axes 
of said bone screw receiving ^ples are perpendicular to said 
lower surface of said\plate 

13 0. The pi 
longitudinal axes of thk bone scr 
one of said pairs of bon 
angle of greater than 14 degrees a; 

131. The plate of ^laim J0\?v i 
longitudinal axes of the bone 



screw rtecseivr 



2 in which the central 

eiving "holes of at least 
g holes form an included 
than 3 0 degrees, 
which the central 
eiving holes of at least 



one of said pairs of bone screw receiving holes form an included 
angle greater than 2 0 degrees and less tftan 3 0 degrees. 

132. The plate of claim 102 in which at least one of 
said bone screw receiving holes has means For preventing a bone 
screw from passing entirely through said one\of bone screw 
receiving holes. 

133. The plate of claim 102 in which \at least one of 
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said bone screw receiving holes has an upper diameter portion and 
a smaller lower diameter portion to prevent a bone screw being 
placed in sa\d one of bone screw receiving holes from passing 
entirely throug^i said one of bone screw receiving holes. 

134. The plate of claim 102 in which at least a 
portion of said lowfer surface comprises a bone ingrowth material. 

135. The pSLate of claim 102 in which at least a 
portion of said Ipwer^starf ace comprises a bone growth material. 

136. The plateyof claim 102 in which at least a 
portion of said lower surfa^e^ is roughened to promote the growth 
of bone along said lower surface. 

137. The plaft^ of cmim\l02 in which at least a portion 
of said plate is coated \ith a \nap%\ial to induce the formation 
of bone . 

138. The plate of ^aim\l02\ftp which said plate 
comprises bone morphogenetic protein 

139. The plate of claim 1^02 irk which at least a 
portion of said plate is made of a material which is resorbable. 

140. The plate of claim 139 vp. whi\ch said resorbable 
material is polygyconate , 

141. The plate of claim 139 in fohich said resorbable 
material is impregnated with a fusion promoting substance. 

142. The plate of claim 102 in which at least a portion 
of said lower surface is textured so as to prWote bone ingrowth. 
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nS43 . The plate of claim 142 in which said textured 
portion is impregnated with a fusion promoting substance. 

144 . \The plate of claim 102 in which at least a portion 
of said lower surface comprises a time released bone growth 
inducing material . \ 

145. The psLate of claim 102 in which at least one end 
of said plate has a meafrs for removably engaging a compression 
tool . I V\ 

146. The plate of olaim 145 in which said engaging 
means comprises a depression \in Siaid at least one end of said 
plate . 

An anterior cerv\^]0^1ate system for engaging at 
m ceryifflcal spine along the anterior 
aspect of the spine, said system cowMaing: 

a plate having a length suikfiVient to span at least two 
adjacent cervical vertebrae, said\plate having a lower surface 
for contacting the cervical vertebrae and an upper surface 
opposite to said lower surface, said plate leaving a plurality of 
bone screw receiving holes extending through \said plate from said 
upper surface to said lower surface, at leaat one of said bone 
screw receiving holes being associated with a first of the 
adjacent vertebrae and at least a second of saud bone screw 
receiving holes being associated with a second of the adjacent 
vertebrae, said bone screw receiving holes each having an offset 



least two vertebrae of a hi 
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recess foV receiving a locking element; 

a\plurality of bone screws each insertable into a 
respective onk of said bone screw receiving holes in a direction 
from said upper \surf ace to said lower surface to secure said 
plate to a vertebra, each of said bone screws retainable in a 
respective one of sa^d bone screw receiving holes; and 

a pluralydTEy^of locking elements each engageable in a 




respective one of 
screw receiving hoi 
being configured to T 
covering at least a po 
holes below said upper s 

148. The plate 
locking element has a beari 
portion of a bone screw when 



et recesses associated with said bone 
urality of locking elements each 
said bone screws to said plate by 
of said bone screw receiving 



im 147 in which said 
r* bearing against a 
element is in said 



47 in which said 



n which said 



second position. 

149. The plate system of cl) 
locking element has a camming surface. 

150. The plate system of claim 
locking element has a ramped surface. 

151. The plate system of claim l\7 in which said 
recess has a threaded portion. 

152. The plate system of claim 151 \Ln which said 
locking element comprises a threaded portion. 
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>3. The plate system of claim 152 in which said 
locking element has a camming surface. 

154. \he plate system of claim 152 in which said 
locking element has a ramped surface. 

155. The pvlate system of claim 151 in which said 
locking element comprises a screw having a head portion and a 
threaded shaft . 

156. The blate^i^stem of claim 155 in which said screw 
has a camming surfac^. 

157. The pla6y£ syst^m\of claim 155 in which said screw 
has a ramped surface. 

158. The plate ^stem \>% \:laim 147 in which said 
locking element comprises a Mvet/ 

159. The plate systaji of 
has a camming surface . 

160. The plate system of clai\n\lE\8 in which said rivet 
has a ramped surface 

161. The plate system of claim \±47 in which said 
recess has at least one camming surface f or\cooperation with said 
locking element . 

162. The plate system of claim 161 i\i which said 
locking element has a camming surface. 

163. The plate system of claim 147 in\which said 
locking element has a removed segment that is arcuate and has the 



LaiNm 158 in which said rivet 
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same or greater radius of curvature than the corresponding bone 
screw receiVing hole. 

164\ The plate system of claim 147 further comprising 
an opening in tnte side wall of one of said bone screw receiving 
hole in communication with the side wall of said recess, said 
locking element having a projection adapted to fit within said 
side wall opening so asvfco cover a portion of said one of said 
bone screw receiving holexwh^n said locking element is moved from 
a first position t& a second pdteition, 

165. The plate system o\ claim 164 in which said 
projection has a ramped 

166. The plaoe system o|\ cl^im 147 in which said 



\to said plate . 

.147 in which at least 
rably engaging a 



locking element is permane 

167 . The plate s< 
one end of said plate has a me\ns 
compression tool. 

168. The plate system of claim\l&7 in which said 
engaging means comprises a depression in sa\.d at least one end of 
said plate. 

169. The plate system of claim 147 iVi which said recess 
for receiving a locking element comprises a thread on the 
interior of at least one of said bone screw receiving holes, 

170. The plate system of claim 147 in which said 



locking element covers at least a portion said bone\ screw 
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receiving^ hole when placed in said recess. 

\71. The plate system of claim 147 in which said plate 
has a width and length longer than said width, and said lower 
surface has a first concave curvature parallel to said width. 

172. The plate system of claim 171 in which said first 
concave curvature hate a radius of curvature of the order of 
approximately 16-21 mn^ 

173. \rhe platfe System of claim 171 in which said lower 
surface of said pirate has \ second concave curvature parallel to 
said length. 

174. The pis^te system o\ claim 173 in which said 
second concave curvature has a rSadM^ of curvature greater than 
15 cm and less than 25 cm\ 

175. The plate system ofVclfe^m 147 in which said plate 
has a generally rectangular cch^f igi^ati®n\ has lobes extending 
from at least the corners of said place, \aSnd has at least one of 
said bone screw receiving holes located\wiVhin the circumference 
of said lobes 

176. The plate system of claim l\7 \Ln which said plate 
has a length sufficient to span at least thr^e\ consecutive 
vertebrae . 

177. The plate system of claim 147 iA which the central 
axes of said bone screw receiving holes are per^ndicular to said 
lower surface of said plate. 
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1 \8 . The plate system of claim 147 in which each of 
said bone screws have a head dimensioned to achieve an 
interference fitNwith a respective one of said bone screw 
receiving holes. \ 

179. The jkate system of claim 147 in which said bone 
screw and said locking Element have heads with means for engaging 
a tool for rotating saa^uApne screws and said locking element. 

180. The plate s^tem of claim 147 in which each of 
said bone screws has a\head arVdNa first irregular depression in 
the top of said head, anci said \pc\ing element has a head portion 
and a second irregular depiression\in\said head, both of said 
first and second depression^vhavingythk same cross section. 

181. The plate system of oladA 147 in which each of 
said bone screws are self -tapping . \ 

182. The plate system o\ claim lw in which each of 
said bone screws has a tip remote frofa^s^id h&ad, a shank which 
is tapered from said head to said tip, and\a thread having a 
substantially constant crest diameter over substantially the 
length of said shank. \ \ 

183. The plate system of claim 182 m which said 
thread of each of said bone screws has a thin profile and a sharp 
crest. \ 

184. The plate system of claim 147 in which said bone 
screws and said locking element do not project aboveXthe upper 
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surface of^said plate when said plate is installed. 

I8s5. The plate system of claim 147 in which at least 
one of said bdne screw receiving holes has means for preventing a 
bone screw from passing through said bone screw receiving hole. 

186. TheVplate system of claim 147 in which each of 
said bone screw receYving holes has an upper diameter portion and 
a smaller lower diametVr portion to prevent a bone screw being 



le screV re 



receiving 



placed in said bo' 
said bone screw 

187. The 

portion of said lower \surf ace \co 

188. The plat 
portion of said plate is \oa 
formation of bone 

189. The plate syst 
comprises bone mbrphogenetic protein 



.ate syste 



system 



ceiving hole from passing through 
e . 

of claim 147 in which at least a 
rises a bone growth material, 
.claim 147 in which at least a 
a material to induce the 



ited 



of alaim. 147 in which said plate 



190. The plate system of cl$im i4^7 in which at least a 
portion of said plate is made of a material which is resorbable. 

191. The plate system of claim \90 in which said 
resorbable material is polygyconate . 

192. The plate system of claim 19(\ in which said 
resorbable material is impregnated with a fusion promoting 
substance . 



193. The plate system of claim 147 in\which at least a 
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tem of claim 147 in which at least a 
s roughened to promote the growth 



claim 147 in which at least 
emovably engaging the first 



portion o^ said lower surface is textured so as to induce bone 
ingrowth . 

194\ The plate system of claim 193 in which said 
textured portio\. is impregnated with a fusion promoting 
substance 

)late system of claim 147 in which at least a 
portion of Aaid lowel(\^urf ace comprises a time released bone 
growth indue ii 
196. 

portion of said 1> 
of bone along said 

197. The pl\ 
one end of said plate 
end of a compression tool 

198. The plate system o\ claim 197 in which said 
engaging means comprises a depression in said at least one end of 
said plate. 

199. The plate system of claUm 197 in which said 
opening comprises a longitudinal slot a^ong the longitudinal axis 
of said plate. 

2j2PSv An anterior cervical plate for engaging at least 
two vertebrae of ^human /5erv£cal spine along the anterior aspect 
of the spine, said plat^(^av/Lng ^^length sufficient to span at 
least two adjacent cervical vfe^teb^rae, a lower surface for 
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contacting the cervical vertebrae, and an upper surface opposite 
to said lower surfaqe; a plurality of bone screw receiving holes 
associated with at least a first and a second of the adjacent 
vertebrae, said plurality of bone screw receiving holes extending 
through said plate from\said upper surface to said lower surface, 
at least one of said plurality of bone screw receiving holes 
having a reduced diameter Spwer portion and an increased diameter 
upper portion proximate said\upper surface; and a locking element 



engageable in said increased 
said bone screw receiving hol^§\ to lock 
to said plate, said locki 
of said bone screws wh- 
holes . 

2 01. The 

element is coaxia/Lly engageable to orife^ot ^said bon& screw 



element ad 



one 01 sa: 



er portion of one of 
ne of said bone screws 
ted to bear against one 
r d bone screw receiving 



:laim 2(A0 in which said locking 



which sayd plate has a 

:f ace has a first 



receiving holes 

202. t: 

length longer than said width, and said l$wer s 
concave curvature parallel to said width 

203. The plate of claim 202 in 
curvature has a radius of curvature in the 
approximately 16-21 mm 

204. The plate of claim 200 in' which sa\d lower surface 



whi/ 



'ord- 



h said first concave 
r of 



of said plate has a second concave curvature parallel to said 
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length . 

205. The plate\of claim 204 in which said second 
concave curvature has a radius of curvature greater than 
approximately 15 cm and leas than approximately 2 5 cm. 

206. The plate oA claim 200 in which said plate has a 
generally rectangular configuration with lobes extending from at 
least the corners of said plate and has at least one of said bone 
screw receiving holes located within the circumference of said 
lobes . 

207. The plate of cl^±t?T\200 in which said lower 
surface of said plate has a/comple^ concave curvature configured 
to mate with the vertebral bodies £>f\ the at least two vertebrae, 
and each bone screw rofceivinq hol£ h^s a longitudinal axis that 
is generally perpendicular to sai&— ie^r surface at the location 
of said bone screw receiving hole and efech of/ said bone screw 
receiving holes ife formed to retain a respec/tive bone screw in a 
position in whiqh the longitudinal axis oa/said respective bone 
screw is aligned with the longitudinal a^at of said bone screw 
receiving hole. 

208. The plate of claim 200 in whiV:h said increased 
upper portion of said bone screw receiving hol^s has a threaded 
portion. 

209. The plate of claim 200 further corrlprising a thread 

\ \ 

on the imterior of one of said bone screw receiving hole. 
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210. The plate of claim 200 in which at least one of 
said bone screw receiving holds has means for preventing a bone 
screw from passing entirely thorough said one of bone screw 
receiving holes. 

211. The plate of claiim 200 in which at least one of 
said bone screw receiving holes \ has an upper diameter portion and 
a smaller lower diameter portion! to prevent a bone screw being 
placed in said one of bone screw \receiving holes from passing 
entirely through said one of bone\ screw receiving holes 

212. The plate of claim\200 in which the central 
longitudinal axes of the bone screw receiving holes of at least 
one of said pairs of bone screw rp^eivirjg holes form an included 
angle of greater than 14 degrees anti lefes than' 3 0 degrees 

213. The plate of /claim 200 i/n which the central 
longitudinal axes of the bbne screw recVivirrg'Ti^ of at least 
one of said pairs of bone \pcrew receiying holes l:orm an included 
angle greater than 2 0 degrees and less\than 3 0 degrees. 

214. The plate of claim 200 \n which said locking 
element comprises a cap. 

215. The plate of claim 200 in Which said locking 
element covers at least a portion of one of. said bone screw 
receiving holes . 

216. The plate of claim 200 in whiVh each of said bone 
screws have a head dimensioned to achieve an interference fit 
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with a respective one of saiW bone screw receiving holes. 

217. The plate; of dtlaim 200 in which said bone screws 
and said locking element each nave a head with means for 
engagement by the same tool for\rotating said bone screw and said 
locking element . \ 

218. The plate of claim 200 in which each of said bone 
screws has a head with an irregular depression in the top of said 
head and said locking element has a\ head portion with an 
irregular depression, both of said depressions having the same 
cross sectional area. X\ I 

219. The plate of cl^im 20y/ in which each of said bone 
screws is a self-tapping screw. A 

220. The plate at claim 2 CT6-^fr^hich eaph of said bone 
screws has a tip remote from said head, \ a shank whJich is tapered 
from said head to said tin, and a thread\ having a/ substantially 
constant crest diameter over most of the u en 9th of said shank. 

221. The plate of claim 220 in which/ said thread of 
each of said bone screws has a thin prof ile\ and a sharp crest. 

222. The plate of claim 200 in whUch said bone screws 
and said locking element do not project above\ the upper surface 
of said plate when said plate is installed. \ 

223. The plate of claim 200 in which the central axes 
of said bone screw receiving holes are perpendicular to said 
lower surface of said plate. \ 
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224. The plate of claim 200 in which said plate has a 
length sufficient to span at least three consecutive cervical 
vertebrae . \ 

225. The plate of claim 200 in which said bone screws 
are convergent . \ 

226. The plate &f claim 200 in which at least a portion 
of said lower surface comprises a bone growth material. 

227. The plate ofVclaim 200 in which at least a portion 
of said lower surface comprises a bone ingrowth material. 

228. The plate of claim in which at least a portion 
of said plate is coated with aVmaterikl to induce the formation 
of bone. / \ / 

229. The plat/e of claim 2^0 in which said plate 
comprises bone morphogenetic protean. ^ ^ 

230. The plate of claim y 00 in which at Jeast a 
portion of said plate is made of a material which ils resorbable. 

231. Ttt^ plate of claim 20o\in which sayi resorbable 
material is polygyconate . \ 

232. The plate of claim 230 ir\ which said resorbable 
material is impregnated with a fusion promoting substance. 

233. The plate of claim 200 in which at least a portion 
of said lower surface is textured so as to induce bone ingrowth. 

234. The plate of claim 233 in whiah said textured 
portion is impregnated with a fusion promoting^ substance . 
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235. The plate of claim 200 in which at least a portion 
of said lower surface comprises p. time released bone growth 
inducing material . 

236. The plate of claiml 200 in which at least a portion 
of said lower surface is rougheneq to promote the growth of bone 
along said lower surface. 

237. The plate of claim 2t)0 in which said plate 
includes an aperture between said fi\rst end and said second end 
proximate at least one of said bone icrew receiving holes 

238. The plate of claim 2371 in which said aperture 
comprises a slot along the longitudinal a^ti^ of said plate. 

239. The plate of claim 20J^ £n whifch at least one end 
of said plate has means for removably e\igag/ng the first end of a 
compression tool. 

240. The plate of /claim 239 in 1 
means comprises a depression in said at l^st ona. 
plate . 

2^1. An anterior cervical plate system for engaging at 
least two vertebrae of a human cervical spinq along the anterior 
aspect of the spine, said system comprising: 

a plate having a length sufficient t& span at/least two 
adjacent cervical vertebrae, a lower surface foff contacting the 
adjacent cervical vertebrae, and an upper surfaca^ opposite to 
said lower surface; 



rtiich said engaging 
j©ftd— e^-^said 
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a plurality of bone screw receiving holes associated 
with at least a first and a\ second of the adjacent cervical 
vertebrae, said plurality of\ bone screw receiving holes extending 
through said plate from said \upper surface to said lower surface, 
at least one of said plurality of bone screw receiving holes 
having a reduced diameter loweff portion and an increased diameter 
upper portion proximate said uproer surface; 

a plurality of bone screws each having a longitudinal 
axis for insertion into a respective one of said plurality of 
bone screw receiving holes in a direction from said upper surface 
to said lower surface and having a\h^adjfor engaging said plate 
below said upper surface to secure \sai& plate to a vertebra; and 

a locking element engageanle in said increased diameter 
upper portion of one of sa/d bone scifew receiving holes to lock 
one of said bone screws uo said plateV " ""x 

242. The plat/e system of claim 241 in which said 
recess has a threaded portion. \ / 

243. The plate system of claim 241 in/which said 
locking element comprises a cap. \ / 

244. The plate system of claim 24YL in which said 
locking element covers at least a portion on one of said bone 
screw receiving holes. \ 

245. The plate system of claim 241 in which said 
locking element is coaxially engageable to one\of said bone screw 
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receiving holes. 

246. The plate system of claim 241 in which said plate 
has a length sufficient to span at least three consecutive 
cervical vertebrae , 

247. The plate system of claim 245 in which said plate 
includes an aperture between sAid first end and said second end 
proximate at least one of said bone screw receiving holes. 

248. The plate system bf claim 247 in which said 
aperture comprises a slot along tfie longitudinal axis of said 
plate . 

249. The plate system of\claim 243r^in which said plate 
has a length longer than said width\ ar>d saicj lower surface has 
concave curvature parallel to said 

250. The plate system of/ cl^im 2^9 in which said 
concave curvature has a radius oyf curv^tur/e in the order of 
approximately about 16-21 mm. 

251. The plate system of claim \241 in which said! lower 
surface of said plate has a doncave curvat\ire parallel to/said 
length. 

252. The plate syste^ of claim 25l\in which g&id 
concave curvature has a radius of curvature approximately 15 cm 
and less than approximately 2 5 cm. 

253. The plate system of claim 241 ir\ which said plat 
has a generally rectangular configuration with lobes extending 



C: \TEMP\ CERVICAL. wpd 



114 



from at least the corkers of said plate and has at least one of 
said bone screw receiving holes located within the circumference 
of said lobes. \ 

254. The plate system of claim 241 in which said lower 
surface of said plate has\a complex concave curvature configured 
to mate with the vertebral \bodies of the at least two vertebrae, 
and each bone screw receiving hole has a longitudinal axis that 
is generally perpendicular t© said lower surface at the location 
of said bone screw receiving mole and each of said bone screw 
receiving holes is formed to retain ar respective bone screw in a 
position in which the longitudinal axis /of said respective bone 
screw is aligned with the longitudinal /axis of said bone screw 
receiving hole. / \ 

255. The plate system of\cAaim 241 in which each of 
said bone screws have a h4ad dimensioned to achieve^ 
interference fit with a /respective one of said bone screw 
receiving holes . \ / 

256. The platfe system of claim 241 in whicn said bone 
screws and said locking element each have a head witty means for 
engagement by the same tool for rotating Seaid bone screw and said 
locking element. \ / 

257. The plate system of claim 24^ in-^which each of 
said bone screws has a head with an irregular \iepression in the 
top of said head and said locking element has aNhead portion with 
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an irregular depression, both of said depressions having the same 
cross sectional area\ 

258. The plate system of claim 241 in which each of 
said bone screws is a stelf -tapping screw. 

259. The plate system of claim 241 in which each of 
said bone screws has a tip) remote from said head, a shank which 
is tapered from said head fto said tip, and a thread having a 
substantially constant cres^ diameter over most of the length of 
said shank. 

260. The plate systfem of claim 259 in which said 
thread of each of said bone sc^eWs has a thin profile and a sharp 
crest . 

261. The plate system o\f ^laim 241 in which said bone 
screws are convergent . 

262. The platfe system (Si 
screws and said locking ( element do ript project abovj! 
surface of said plate wh* 

263. The plate system of claXm 241 in w]/ 
increased diameter upper portion for ret 
comprises a thread on the interior of one\ 
receiving hole. 

264. The plate system of claim 24l\in which at least 
one of said bone screw receiving holes has means for preventing a 
bone screw from passing entirely through said one of bone screw 



lim 241 in which said bone 
the upper 



said plateXis installed! 



Saining 



, Of Sc 



lich said 
locking element 
Ld bone screw 
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receiving holes, 



*265. The plate system of claim 241 in which at least 

\ 

one of said bone screw receiving holes has an upper diameter 
portion and a smaller lower diameter portion to prevent a bone 
screw being placeckin said one of bone screw receiving holes from 
passing entirely through said one of bone screw receiving holes. 

266. The platte system of claim 241 in which the central 
axes of said bone screw receiving holes are perpendicular to said 
lower surface of said platet. ^ — n 

267. The plate sysWi of claim 241 in which at least a 
portion of said lower surface (comprises a bone ingrowth material. 

268. The plat/s system >of claim 241 in which at least a 
portion of said lower/ surface comp^is^ s a bone gr owth material. 

269. The /plate system of ciaim 241 in whicmat least a 
portion of said plate is coated with aVmaterial to indjuce the 
formation of bone. \ / 

270. Thk plate system of claim 24sl in whi/ch said plate 
comprises bone morphogenetic protein. \ / 

271. The plate system of claim 241 f^K which at least a 
portion of said plate is made of a material j^hich \s resorbable. 

272. The plate system of claim 2171 in whioh said 
resorbable material is polygyconate . \ 

273. The plate system of claim 271 in which sa\d 
resorbable material is impregnated with a fusion promoting^. 
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substance . 

274. \The plate system of claim 241 in which at least a 
portion of said\Lower surface is textured so as to induce bone 
ingrowth . 

275. The Nplate system of claim 274 in which said 
textured portion is \mpregnated with a fusion promoting 
substance . 

276. The platfe system of claim 241 in which at least a 
portion of said lower surface comprises a time released bone 
growth inducing material . 

277. The plate oft claim 24>^in fyhich at least a portion 
of said lower surface is roubhen^a to promote the growth of bone 
along said lower surface 

278. The plate s^steniV of clafm 241 in w hich said plate 
includes an aperture between saiH first end and said secpnd end 
proximate at least one 

279. The plate system of alaim 278 in which yfeaid 
aperture comprises a siot alonq the longitudinal axij£ of said 
plate . 

280. The plate system of claim\241 in >tfhich at least 
one end of said plate has means for removably Engaging the first 
end of a compression tool 

281. The plate system of claim 280 iSn which said 
engaging means comprises a depression in said aK least one end of 
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s&ia Opiate . 

anterior cervical plate system for engaging at 
least three vertebrae of a human cervical spine along the 
anterior aspect of ohe spine, said device comprising: 

a plate hav^ig a generally rectangular configuration 
with a first end, a second end, sides, and a length sufficient to 
span at least two adjacent cervical vertebrae, said plate having: 
rounded lobes at Vach corner of said generally 
rectangular configuration and having rounded lobes on said 
sides between said first arid second ends; 

a lower surface for contacting the cervical vertebrae 
and an upper surface opposite^ to said lower surface; 

a bi -concave curvature fo^ conforming to the anterior 
aspect of the cervical spine in \ordosis, said bi-concave 
curvature having a longitudinal coVcave curvature along the 
longitudinal axis of said plate and transverse concave 
curvature along the transverse axis o:t\ said plate; 

a plurality of bone screw receiving, holes extending 
through said plate from said upper surf acet to said lower 
surface and having a reduced diameter portion near said 
lower surface, a respective one of said plurality of bone 
screw receiving holes located at each of said refunded lobes 
such that said plate has a first pair of said bonte screw 
receiving holes located at said first end of said plate 
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corresponding tio a first of the adjacent vertebrae, a second 
pair of said bone screw receiving holes corresponding to a 
second of the adjacent vertebrae, and a third pair of said 
bone screw receiving holes corresponding to a third of the 
adjacent vertebrae; \and 

a plurality of locking elements ^for locking a bone 
screw placed in said bone acrew receiving holes, each of said 
plurality of locking elements coaxially engageable in a 
respective one of said bone screw receiving holes to lock a bone 
screw to said plate, each of aaid locking elements having a 
bottom surface and a top surface with a depression for engaging a 
tool used to lock and unlock saia locking element to said plate, 
said bottom surface configured toXfit over the bone screw and 
bear against the bone screw. / 

2#5. The plate system of claim 2 in which the central 
longitudinal axes of the bone screw receiving holes of at least 
one of said pairs of bone screw receiving holes form an included 
angle of greater than 14 degrees and less than 3 0 degrees. 

2^{. The plate system of claim 2$%? in which the central 
longitudinal axes of the bone screw receiving holes of at least 
one of said pairs of bone screw receiving holes form an included 
angle greater than 20 degrees and less than 30 degrees. 

285. The plate system of claim 282 in which said plate 
has a lerjgth longer than said width, and said lower surface has 
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concave curvature parallel 
having a radius of curvatu 
cm. 



to said length, said concave curvature 
e greater than 15 cm and less than 25 



286. The plate system of claim 282 in which said plate 
has a length longer than said\ width, and said lower surface has a 
first concave curvature parallel to said width. 

287. The plate system of claim 282 in which said first 
concave curvature has a radius o\ curvature in the order of 
approximately 16 to 21 mm. 

288\ The plate system of claim 287 in which said lower 
surface of saic^plate Jias a second concave curvature parallel to 
said length. 

289. TheNplate system of claim 288 wherein said second 
concave curvature has \ radius of curvature greater than 15 cm 
and less than 25 cm. 

2^6. The plate system of claim 2J^2 in which said 
locking element comprises a cap. 

281. An anoerior cervical plating system for engaging 
at least three vertebrae^f a human cervical spine along the 
anterior aspect of thk sprrte\ said device comprising: 

a plate havings, a g^ne^rally rectangular configuration 
with a first end, a seconcKenilV Xsides , and a length sufficient to 
span at least two adjacent c^vi\^l vertebrae, said plate having: 
rounded lobes at each co\Aer of said generally 
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rectangular configuration and having rounded lobes on said 
sides between said first and second ends; 

a loweAsurf ace for contacting the cervical vertebrae 
and an upper surface opposite to said lower surface; 

a bi- concaves curvature for conforming to the anterior 
aspect of the^eej^v\cal spine in lordosis, said bi-concave 
curvature hav\ing a longitudinal concave curvature along the 
longitudinal a^is of s^c^plate and a transverse concave 
curvature along \he traif^yer v se axis of said plate; 

a plurality oi\ bone\ s^srdw\receiving holes extending 
through said plate fr^m saiav\p^r surface to said lower 
surface and having a rech^qed \ikmet^er portion near said 
lower surface, a respective one\oii said plurality of bone 
screw receiving holes located at \each of said rounded lobes 
such that said plate has a first pVir\of said bone screw 
receiving holes located at said firat end of said plate 
corresponding to a first of the adjacent vertebrae, a second 
pair of said bone screw receiving holea corresponding to a 
second of the adjacent vertebrae, and a Vhird pair of bone 
screw receiving holes corresponding to a third of the 
adjacent vertebrae, each of said bone screw receiving holes 
having an offset recess for receiving a lockung element; and 
a plurality of locking elements for lockVng a bone 
screw placed in said bone screw receiving hole, each of said 
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plurality of lacking elements engageable in a respective one of 
said offset recesses to lock a bone screw to said plate, each of 
said locking elemeirts having a bottom surface and a top surface 
with a depression forXengaging a tool used to lock and unlock 
said locking element toXsaid plate, said bottom surface 
configured to fit over the^ bone screw and bear against the bone 
screw. 



le bone s\rew receiving holes of at least 
\ 

screw receiving holes form an included 



A 



292. The p\Late systSpi v of claim 291 in which the central 
longitudinal axes of 
one of said pairs of bo 
angle of greater than 14 

293. The plate sysbem of 
longitudinal axes of the bone ssjrew |re$e 



agrees 



i'ss than 30 degrees. 

191 in which the central 



ivlng holes of at least 
one of said pairs of bone screw receiving ho\es form an included 
angle greater than 2 0 degrees and less than 3 0\ degrees. 

294. The plate system of claim 291 in which said plate 
has a length longer than said width, and sard lower surface has 
concave curvature parallel to said length, sa\d concave curvature 
having a radius of curvature greater than 15 cm\and less than 25 
cm. 

295. The plate system of claim 291 in v&iich said plate 
has a length longer than said width, and said lower\surf ace has a 
first concave curvature parallel to said width. 

296. The plate system of claim 295 in whicli said first 
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concave 



approxima 



surface of 
said length 



two vert 
of the spi 

the cervical vertebrae anc 
lower surface, said plate 
receiving holes extendinq throu 
surface to said lower surface, at 1 
said bone screw receiving holes being 
the cervical vertebrae, and a recess 
least first and second of said bone s 
recess having a configuration for ret 
locking at least two bone screws in s 
second bone screw receiving holes, 
of said recess being offset from a 
through the central longitudinal axe 
bone screw receiving holes. 
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curvature in the order of 

claim 296 in which said lower 
concave curvature parallel to 

claim 297 wherein said second 
curvature greater than 15 cm 

plate for engaging at least 
sf)ine along the anterior aspect 

r contacting 
te to said 




'■'\ 



yy 

5H 



300\ The plate of claim 299 further comprising at least 
a third bone scVew receiving hole corresponding to the area 
between the first Nand second cervical vertebrae, and said recess 
being associated wiuh said first and second bone screw receiving 
holes and with said tn^rd bone screw receiving hole. 

301. The plateXof claim 300 in which said recess 
overlaps a portion of said\first bone screw receiving hole and 
said third bone screw receiving hole. 

302. The plate of cJS^im 299 in which said recess 
overlaps a portion of ajt leasb^f&^r bone screw receiving holes. 

303. The plate of claim\299 in which said plate has a 
\ 

length longer than said yidth, and sa^A lower surface has a first 
concave curvature parallel to said wic 

304. The plate of claim 303\i\iVhich said first 
concave curvature has a radius of curvature \Ln the order of 
approximately 16 to 21 mm. 

305. The plate of clairrk299 /in wh\ch ^aid lower 
surface of said plate has a second concave curyatUre parallel to 
said length. 

306. The plate of claim 305 wherein said second 
concave curvature has a radius of curvature greater^ than 15 cm 
and less than 25 cm. 

307. The plate of claim 299 in which said plate has a 
length sufficient to span at least three consecutive veVtebrae. 
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308v The plate of claim 299 in which said lower 
surface of saicKplate has a complex concave curvature configured 
to mate with the Vertebral bodies of the at least two vertebrae, 
and each bone screwXreceiving hole has a longitudinal axis that 
is generally perpendicular to said lower surface at the location 
of said bone screw'rre-e^n^/inq hole and each of said bone screw 
receiving holes i^s formed^vo retain a respective bone screw in a 
position in which \the longimcts^nal axis of said respective bone 
screw is aligned wi\h the long^tiidinal axis of said bone screw 
receiving hole. 

309. The platH of claim\29&\Ln which the central 
longitudinal axes of the kpne screw\i^pc\iving holes of at least 
one of said pairs of bone sdscew recei^inq\s&oles form an included 



angle of greater than 14 degrees and lelss 

310. The plate of claii 
longitudinal axes of the bone screwNceceiv^ng 



!99 



^-ipec 



3 0 degrees, 
the central 
loles of at least 



one of said pairs of bone screw receiving ho\es ^orm an included 
angle greater than 20 degrees and less than 30\ decrees 

311. The plate of claim 299 in which least a portion 
of said lower surface comprises a bone growth material . 

312. The plate of claim 299 in which at lStast a portion 
of said lower surface comprises a bone ingrowth material . 

313. The plate of claim 299 in which at leas\ a portion 
of said plate is coated with a material .to induce the formation 
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2 99^in which at least a portion 
as, to promote bone ingrowth. 



of bone . 

314. \The plate of claim 299 in which said plate 
comprises bone morphogenetic protein. 

315. TheVplate of claim 299 in which at least a 
portion of said plate\is made of a material which is resorbable. 

316. The p^arkk of claim 315 in which said resorbable 
material is polygyc 

317. The V>late of Npla\m 315 in which said resorbable 
material is impreqnaVed with f ussion promoting substance 

318. The plh " n ^ ~^ 
of said lower surface is 

319. The plate claim 3\£ \n\which said textured 
portion is impregnated with\i fusion ^rd^^siAing 'substance . 

320. The plate of cl^im 2 99 1 in ^thibh at least a portion 
of said lower surface comprises tii^e r^le^sed bone growth 
inducing material 

321. The plate of claim 299 in wh\Lcfi at least a portion 
of said lower surface is roughened to promot^ o^ie growth of bone 
along said lower surface, 

322. The plate of claim 299 in which Waid aperture 
comprises a slot along the longitudinal axis of said plate. 

323. The plate of claim 299 in which atVLeast at one 
end of said plate includes means for engaging a compression tool. 

324. The plate of claim 323 in which said engaging 
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means comprises a recess. 

32vJ5. The plate of claim 323 in which said engaging 
means comprises a depression in said at least one end of said 
plate . 

\ 

Js26 . An interior cervical plate for engaging at least 
two vertebrae of a nWman cervical spine along the anterior aspect 
of the spine, said-^laYe having a length sufficient to span at 
least two adjacemt cervrteal vertebrae, said plate having a lower 
surface for contacting thA cervical vertebrae and an upper 
surface opposite to\said lowerNsurf ace, said plate having a 
plurality of bone screw receiuing\holes extending through said 
plate from said upper surface tMsa^l lower surface, at least a 
first and second of said bgne scffew receiving holes being 
associated with a first of fthe cefVicaJsWertebrae , and a recess 
for retaining a locking element for NlocknWj bone screws in said 
bone screw receiving holes, said receses having a central 
longitudinal axis offset from a transverse lrrie passing through 
the central longitudinal axes of said first and second bone screw 
receiving holes, and a locking element mo^ably engageable in said 
recess being movable from at least a first Vosition to a second 
position, said locking element being configured so as to permit 
insertion of bone screws into each of said finst and second bone 
screw receiving holes when in said first positron, and said head 
bearing against at least a portion of at least one of said bone 
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3 0 in which said locking 




screws in s^aid first and second bone screw receiving holes when 
moved to saick second position. 

327. \he plate of claim 326 in which said locking 
element has a hearsing surface for bearing against a bone screw. 

328. The p^ate of claim 326 in which said locking 
element has a c^fflmiiiq ssurrace, 

329. \The platfe^of claim 326 in which said locking 
element has a ri 

330. The plate ofA claim 326 in which said recess has 
threaded portion 

331. The 
element comprises a thr 

332. The plate df claim 
element has a camming surfa 

333. The plate of cl\imy: 
element has a ramped surface. 

334. The plate of claim 
element comprises a screw having a 
shaft. 

335. The plate of claim 
element has a camming surface. 

336. The plate of claim 
element has a ramped surf ace . 

337. The plate of claim 326 in which sai^ locking 



locking 



ocking 
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element comprises a rivet. 

338L. The plate of claim 337 in which said rivet has a 
camming surface 

339. Th\ plate of claim 337 in which said rivet has a 
ramped surface , 

340. Xb^T^Jj^te of claim 326 in which said recess has 
at least one caroming sur^a^ for cooperation with said locking 
element 

341. The plate of\clai>Q 326 in which said head has at 
least one segment re 

342. The p]>$te of cla\m\3^L\in which said removed 
segment has the same or greater raWtte VE curvature as the 
corresponding bone screw r£ 

343. The plate of \laim turts^er comprising an 
opening in the side wall of sai&^bghe s\:rew receiving holes in 
communication with the side wall of said\reces^ said locking 
element having a plurality of projections \o fife within said side 
wall openings so as to cover a portion of s^ld bone screw 
receiving hole when said locking element is m^ved from said first 
position to said second position. 

344. The plate of claim 343 in which Sc^Ld projections 
have a ramped surface , 

345. The plate of claim 326 in which said^ locking 
element is permanently attached to said plate. 
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34s6. The plate of claim 326 in which said locking 
element has a t\ least three segments removed therefrom, each of 
said at least tntee segments corresponding to a different bone 
screw receiving ho\e whereby movement of said locking element 
from said first posi\ion to said second position causes said 
locking element to Jae^A against at least a portion of the bone 
screws in said thiqee boney^crew receiving holes. 

347. Th^ plate 6f 6iaim 326 in which said locking 
element has at least\four se^jnentss removed, each of said at least 
four segments corresponding to\a different bone screw receiving 
hole whereby movement of\said loskin&Nelement from said first 



said locking element to 
le screws in said four 



position to said second po£ 
bear against at least a port: 
bone screw receiving holes. 

348. The plate of claim J26 rfy whic^ said locking 
element covers at least a portion said bdp.e sc^w receiving hole 
when placed in said recess 

349. The plate of claim 326 in whiVh said locking 
element covers at least a portion of one of sa^.d bone screw 
receiving holes. 

350. The plate of claim 3*26 in which s\id plate has a 
length longer than said width, and said lower surface has a first 
concave curvature parallel to said width. 

351. The plate of claim 350 in which said fiirst 
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ri 




concave 1 curvature has a radius of curvature of the order of 
approximate JV 16-21 mm. 

352 \ The plate of claim 326 in which said lower 
surface of said jjlate has a second concave curvature parallel to 
said length. 

353 . The \>late of claim 352 in which said second 
concave curvature h^sO^ radius of curvature greater than 
approximately 15 cjm and Vess than approximately 25 cm. 



aim 326 in which said plate has a 
on with lobes extending from at 
has at least one of said bone 
he circumference of said 



hich said plate has a 
e consecutive vertebrae . 



354. The^ 
generally rectangula 
least the corners of ScN^ 
screw receiving holes loc 
lobes. 

355 . The plate of c 
length sufficient to span at lea 

356. The plate of claim 32& in which the central axes 
of said bone screw receiving holes are\perpendicular to said 
lower surface of said plate 

357. The plate of claim 326 in Vhich the central 
longitudinal axes of the bone screw receiving holes of at least 
one of said pairs of bone screw receiving holes form an included 
angle of greater than 14 degrees and less than 3 0 degrees. 

358. The plate of claim 326 in which\the central 
longitudinal axes of the bone screw receiving holes of at least 
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one ofv said pairs of bone screw receiving holes form an included 
angle greater than 2 0 degrees and less than 3 0 degrees. 

359. The plate of claim 326 in which at least a 
portion of said lower surface comprises a bone ingrowth material. 

360. \he plate of claim 326 in which at least a portion 
of said lower surface comprises a bone growth material. 

361 . ( The plate of claim 326 in which at least a portion 
of said plate is coatedN^ith a material to induce the formation 
of bone. \ \ \ 

362. TheVplate of cPaim 326 in which said plate 
comprises bone morphWjenetiai proutein. 

363. The plate of \laim^S26 in which at least a 
portion of said plate isNmade ol a\ material which is resorbable. 

364. The plate oK claim B63 which said resorbable 
material is polygyconate . \ V \ 

365. The plate of claim 3(63 in Miich said resorbable 
material is impregnated with a fusioA promoting substance. 

366. The plate of claim 326 Vn which at least a portion 
of said lower surface is textured so asVo promote bone ingrowth. 

367. The plate of claim 366 in which said textured 
portion is impregnated with a fusion promotVng substance. 

368. The plate of claim 326 in whiaih at least a portion 
of said lower surface comprises a time released bone growth 
inducing material. \ 
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369. The plate of claim 326 in which at least a portion 
of said 3xpwer surface is roughened to promote the growth of bone 
along said\lower surface. 

37(\ The plate of claim 326 in which at least one end 
of said plate n^s means for removably engaging a compression 
tool . 

371. / The^late of claim 370 in which said engaging 
means comprises a dep^esfeion at least one end of said plate. 

372. \The pla\e of, claim 326 in which said plate 
includes an opening proxirnate said second bone screw receiving 
holes associated wi\h said ^ip^^k adjacent vertebrae. 

373. The p\ate of\claSLm 372 in which said opening 



comprises a slot along 

. An anteri 



inal axis of said plate. 
ca\ plate for engaging at least 
two vertebrae\of a human cefvicalV spr^ie along the anterior aspect 
of the spine, said device comprisii 

a plate having a first enc^, a \second end, and a length 
sufficient to span at least two adjacent cervical vertebrae, said 
plate having a lower surface for contacting the cervical 
vertebrae and an upper surface opposite Vo said lower surface, 
said plate having a plurality of bone scr&w receiving holes 
extending through said plate from said uppar surface to said 
lower surface, at least a first and second of said bone screw 
receiving holes being associated with a f irst\ of the adjacent 
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vertebra^ and a recess for retaining a locking element for 
locking bon\ screws in said bone screw receiving holes, said 
recess having>a central longitudinal axis offset from a 
transverse line \assing through the central longitudinal axes of 
said first and second bone screw receiving holes, and a locking 

engag^able in said recess having a head and being 
.rst position to a second position, said 
30 as to permit insertion of bone 
.rst and\s a icL second bone screw receiving holes 
iition,\a\ia\^said head bearing against a 
in^e\rte^J\into said first and said 
moved to said second 



secc 

element movab] 
movable from 
head having a cl 
screws into said 
when in said first 
portion of the bone sc\ews 



least 



if igurat: 



second bone screw receiving hoi* 
position; and 

a plurality of\^ne\ screws each having a 
longitudinal axis and insertable inG^o a respective one of said 
bone screw receiving holes in a direction fVom said upper surface 
to said lower surface to secure said plate to a vertebra. 



375. The plate of claim 374 in which said locking 
element has a bearing surface for bearing\ against a bone screw. 

376. The plate of claim 374 in w^ich said locking 
element has a camming surface. 

377. The plate of claim 374 in whicl^ said locking 
element has a ramped surface. 

378. The plate of claim 374 in which i^aid recess has a 
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threaded poYtion. 

379\ The plate of claim 378 in which said locking 
element comprises a threaded portion. 

380. The. plate of claim 378 in which said locking 
element has a camming surface. 

381. The pla^e of claim 374 in which said locking 
element has a ramped^s^BoTtace , 

382. The lilate <^f\claim 378 in which said locking 
element has a head portion sfcudNa threaded shaft 

383. The pla"te of c3S^im\382 in which said locking 
element has a camming su^ 

384. The plate c3£ claim\382 v In which said locking 
element has a ramped portioA 

385. The plate of c^aim 38$ in\which said locking 
element is a rivet. 

386. The plate of clainT 
camming surface . 

387. The plate of claim 385 in wl^ich sVid rivet has a 
ramped surface . 

388. The plate of claim 374 in whi&h said recess has 
at least one camming surface for cooperation wj>£h said locking 
element 

389. The plate of claim 374 in which se^Ld locking 
element has at least two segments removed therefrom\ said removed 
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ivet has a 




segments iseing arcuate and have the same or greater radius of 
curvature tnan a corresponding bone screw receiving holes. 

390\ The plate of claim 374 further comprising an 
opening in the side wall of said bone screw receiving holes in 
communication witn\the side wall of said recess, said locking 
element having a plurality of projections to fit within said side 



to 



3t possitio: 



of 



r a portion of said first, second, and 
ing holes when said locking element 
to its second position. 

0 in which said projections 



.aim 



to\sa 



which said locking 
late. 

in Vhich said locking 
moved therefrom, each of 



wall openings so a 
intermediate bone sbrew r^cex 
is moved from its fi 

391. The pla 
have a ramped surface . 

392. The plate oX cla\m 3 
element is permanently attach* 

393. The plate of clai^ 
element has at least three segment 
said at least three segments corresponding tb a different bone 
screw receiving hole whereby movement of\ said\locking element 
from said first position to said second position causes said 
locking element to cover at least a portion^ of tjhree bone screw 
receiving holes. 

394. The plate of claim 374 in whi&h said locking 
element has at least four segments removed therefrom, each of 
said at least four segments corresponding to a different bone 
screw receiving hole whereby movement of said locMng element 
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from said Nzirst position to said second position causes said 
locking element to cover at least a portion of four bone screw 
receiving holesi. 

395. The plate of claim 374 in which said locking 
element covers at ZSeast one of said bone screw receiving holes 

396. The pQ_ate of claim 374 wherein said plate has a 
length longer tharrf sa^kwidth, and said lower surface has a first 
concave curvature taarallklNfo said width. 

397. The\plate of 6^. aim 396 wherein said first concave 
curvature has a f irst\radius\of^urvature of approximately about 
16-21 mm. 



d lower surface 
lei to said 



length su 




398. The plate 
of said plate has a second 
length. 

399. The plate of cl 
concave curvature has a radius of 
approximately 15 cm and less than 

400. The plate of cla 
generally rectangular configurat 
least the corners of said plate, 
bone screw receiving holes are 
of said lobes. 



401. The plate of claim 374 in which\ said plate has a 
^ficient to span at least three .consecutive vertebrae. 
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4\D2 . The plate of claim 374 in which the central axes 
of said bone Nscrew receiving holes are perpendicular to said 
lower surface of said plate. 

403. Tha. plate of claim 374 further comprising a 
plurality of bone sorews each having a head dimensioned to 
achieve an interference fit with a respective one of said bone 
screw receiving holes, 

404. The plate ^f Xlaim 403 in which said bone screw 
and said locking element havfe he\ds with means for engagement by 
the same tool for rotating sai^ boh$ screw and said locking 
element . 

405. The plate o\ clai 
has a first head with an irregular 
first head for engagement with aVscteVd 



n which said bone screw 

sion in the top of said 
iver; and said locking 



element has a second head with an irretouimr depression in said 
second head for engagement with a screwdriver, whereby both said 
first and said second heads may be engage^ b^ the same 
screwdriver . 

406. The plate of claim 403 in wh^ch each of said bone 
screws is a self-tapping screw. 

407. The plate of claim 403 in which\each of said bone 
screws has a tip remote from said head, a shank which is tapered 
from said head to said tip, and a thread having a substantially 
constant crest diameter over substantially the length of said 
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shank. 

403v. The plate of claim 407 in which said thread of 
each of said bd^e screws has a thin profile and a sharp crest. 

409. TTsje plate of claim 403 in which said bone screws 
and said locking elVment do not project above the upper surface 
of said plate when saYd plate is installed. 

410. The piat^of claim 374 in which said recess 
includes a thread dn the "interior of said bone screw receiving 
hole . 

411. The pl\^te of c^Laim\374 in which said bone screw 
receiving hole has mear^ for p&event^ng a bone screw from passing 
through said bone screw 



which said bone screw 
Lon and a smaller lower 
sing placed in said 
through said bone screw 



412. The plate 
receiving hole has an upper' 
diameter portion to prevent a y 
bone screw receiving hole from 
receiving hole. 

413. The plate of claim 374 in\whAch the central 
longitudinal axes of the bone screw receivangy holes of at least 
one of said pairs of bone screw receiving Wpld^ form an included 
angle of greater than 14 degrees and less th^n 30 degrees, 

414. The plate of claim 374 in whicia the central 
longitudinal axes of the bone screw receiving holes of at least 
one of said pairs of bone screw receiving holes Vorm an included 
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angle grearer than 20 degrees and less than 30 degrees. 

415\ The plate of claim 374 wherein at least a portion 
of said lower sVrface comprises a bone ingrowth material. 

416. Theyplate of claim 374 in which at least a portion 
of said lower surf acte comprises a bone growth material . 

417. TheglVte of claim 374 in which at least a 
portion of said plate is\aade of a material which is resorbable. 

418. The\ plate ofi, c^aim 417 in which said resorbable 
material is polygyc 

419. The pi 
material is impregnated\wi 

420 . The plate 
of said lower surface is te 

421. The plate of c 
portion is impregnated with a f 

422. The plate of claim 374 
of said lower surface comprises a time r^ 
material . 



im 4J.7 in which said resorbable 
sionv promoting substance . 

A rn which at least a portion 



ich said textured 

ng substance, 
ich at least a portion 
sed bone growth 




;le 



423. The plate of claim 374 in which at least one of 
said ends of said plate has means for removably engaging a 
compression tool. 

424. The plate of claim 423 in which\said engaging 
means comprises a depression in said at least on^ end of said 
plate . 
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42v5. The plate of claim 374 in which said plate 
includes an opVning proximate said second bone screw receiving 
hole associated wdth said second adjacent vertebrae. 

426. Thev plate of claim 425 in which said opening 
comprises a slot along the longitudinal axis of said plate. 

!7. An anterior cervical plating system for engaging 
at least threte vertebrpL^Npf a human cervical spine along the 
anterior aspect of the spineV said device comprising: 

a plate haviVig a geneWlly rectangular configuration 
with a first end, a second enck srdes, and a length sufficient to 
span at least two adjacent cervical vertebrae, said plate having: 
rounded lobes at Vach cairner\of said generally 
rectangular configuration and Maying rounded lobes on said 
sides between said first atid sqc\or^V^ids ; 

a lower surface for conba£tiYiq\tl&Te cervical vertebrae 
and an upper surface opposite to s^ic\ l^wer surface; 

a bi- concave curvature for conSofraing to the anterior 
aspect of the cervical spine in lordosis, said bi -concave 
curvature having a longitudinal concave\ curvature along the 
longitudinal axis of said plate and a transverse concave 
curvature along the transverse axis of said plate; 

a plurality of bone screw receiving hales extending 
through said plate from said upper surface va said lower 
surface, a respective one of said plurality of. bone screw 
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receiving holes located at each of said rounded lobes such 
that saickplate has a first pair of said bone screw 
receiving holes located at said first end of said plate and 
corresponding to a first of the adjacent vertebrae, a second 
pair of said bohe screw receiving holes corresponding to a 
second of the adjiacent vertebrae, and a third pair of said 
bone screw receiving holes corresponding to a third of the 
adjacent vertebraj 

a locking element \rec\iving opening positioned between 
said first pair of \bone Iscre^ receiving holes, said locking 
element receiving opening ^urro^tnded by a recess in said 
plate concentric with feaid Aocttirtg element receiving 
opening, and overlapping a poVtaon\of said first pair of 
bone screw receiving hole^, sa\| \re^ess having a central 
longitudinal axis offset f^pm al\trfen&verse line passing 
through the central longitudmal ^x^s of said first pair of 
bone screw receiving holes; 

a locking element positioned ifo s^id locking element 
receiving opening and having a head positironable within said 
recess, said head having a top surface withXa depression for 
engaging a tool used to lock and unlock said\locking element to 
said plate, said head being configured so as ko permit insertion 
of bone screws into said bone screw receiving Proles when in a 
first unlocked position and to bear against at \east a portion of 
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N 

^ i 

fl 

ni 



the bone \crew in said bone screw receiving holes when moved to a 
second locked position. 

428\ The plate system of claim 427 in which the central 
longitudinal axes of the bone screw receiving holes of at least 
one of said pairs >of bone screw receiving holes form an included 
angle of great e^tB^^ 14 degrees and less than 3 0 degrees. 



le pic 



bone 



429. 

longitudinal axes\of th^v bo' 
one of said pairs 
angle greater than 2 0 

43 0. The pi 
has a length longer than s 
concave curvature parallel t 
having a radius of curvature g 



system of claim 427 in which the central 
e screw receiving holes of at least 
crev^ receiving holes form an included 
less than 3 0 degrees. 

claim 427 in which said plate 
id w^dth\\and said lower surface has 

length, said concave curvature 
15 cm and less than 25 



legre 



_at\ sysker 



aater 



sa 



27 in which said plate 
xd lower surface has a 



cm. 

431. The plate system of c\Laim 
has a length longer than said width, a 
first concave curvature parallel to saick width 

432. The plate system of claim\431 in which said first 
concave curvature has a radius of curvature\in the order of 
approximately 16 to 21 mm. 

433. The plate system of claim 432 \i n which said lower 
surface of said plate has a second concave curvature parallel to 
said length. 
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43M. The plate system of claim 433 wherein said second 
concave curvatVre has a radius of curvature greater than 15 cm 
and less than 2 5\cm. 

^35 . A method for joining adjacent vertebrae of the 
anterior cervical spi^ie together with a plating system composed 
of a plate having a pltiSfcality of bone screw receiving holes and a 
plurality of bone \p crews Neata^i securable in a vertebra through a 
respective one of t\e boneXscf^w receiving holes, said method 
comprising the steps 

forming a pildt hole\in *e\vertebra by driving a sharp- 
ended tool into the bone df the Vert^ra to create a pilot hole 
whereby the bone material dd>gplac<M N?y N§aid sharp-ended tool is 
driven into the vertebrae andViot sbbstaritially removed; and 



inserting a bone sc: 
respective bone screw receiving h 
plate to the vertebrae. 

436. The method of claim 435 in> 
forming step includes th sub- step of drivi 
tool to a final depth which is short of the 
the vertebra. 

437. The method of claim 436 furtheA comprising the 
step of positioning the plate on the vertebra, and said step of 
forming the pilot hole includes the sub- step of driving the 
sharp-ended tool through a bone screw receiving hole in the 



e pilot hole through the 
e plate to attach the 



i said pilot **hole 
Lid sharp-ended 
:erior cortex of 



C : \TEMP\CERVICAL . wpd 



145 




01 

m 



EH 

B 

o 



□ 



plate . 

58. The method of claim 437 further comprising the 
step of engag\ably aligning said sharp-ended tool to a bone screw 
receiving hole £n the plate. 

439. TheVnethod of claim 437 in which the inserting 
step includes the sub^step of screwing a bone screw into the 
pilot hole through tte^one screw receiving holes of the plate. 

440 . The \metho\f\pf claim 439 in which the inserting 




tapping screw. 

440 further comprising the 
e plate after the bone screw 

in which the forming step 
ended tool contained 
ed to said plate prior 



step includes utiliz 

441. The met 
step of locking the bone 
is screwed into said verte 

442 . The method o 
includes the sub-step of utilT 
within a housing and said housi 
to being driven into said vertebrae. 

443. The method of claim 442 ih wh^ch the forming step 
includes the sub- step of driving said sharp e^ded tool into said 
vertebrae coaxial with the bone screw receiving holes of the 
plate . 

444. The method of claim 435 f urther\comprising the 
step -of rotating said sharp-ended tool. 

44£T. A method for joining at least two ^adjacent 
cervical vertebrae together anteriorly with a plat\ng system 
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comprising a plate having a length sufficient for contacting the 
two adjacent cervical vertebrae and having a plurality of bone 
screw receiving holes and a plurality of bone screws each 
securable in a respective vertebra through a respective one of 
the bone screw receiving holes, said method comprising the steps 
Of: ( 

positioning sard plate so as to align at least a 
transverse pair of the bone \ crew receiving holes with each of 
the adjacent vertebrae; \ \ 

attaching said plaoe to\a first of at least one of the 
two adj acent vertebrae \ \ \ ^ 

compressing the\space j^pweeui two adjacent vertebrae; 

and \ \ \ \ 

attaching the plate Vo tne\seaoiad of the two vertebrae. 

446. The method of claW 445 in^which the compressing 
step includes: \ *\ 

securing an engaging post to a\ second vertebrae; 

applying the first arm of a compression tool having a 
first arm and a second arm and means for mcVing said first and 
said second arm towards one another to said Engaging post and 
said second arm to a portion of said plate attVched to the first 
of the vertebrae; and \ 

applying a compression force to the sp^ce between said 
two adjacent vertebrae by moving said first arm towards said 
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second atm. 

L47. The method of claim 446 in which said engaging 
post is a sharpened rod and said sharpened rod is secured to the 
second adj acentV vertebrae by embedding the sharpened rod into the 
second vertebrae t*p a. depth less than the depth of the body of 
the second vertebrae^ 

448. We meut'lQd of claim 446 in which said vertebral 
body engaging poit is dfsiv^xi to a final depth which is short of 
the posterior cortex of tn^ respective vertebra. 

449. The Method ofi, cla\m 446 in which the engaging post 
is installed through Nan opening in\the plate intermediate the 
ends of the plate and aKLiqnable\withAthe second vertebrae, 




in which the compression 
aging post and to the 

dj acent vertebral 



450 . The methc 
tool is attached to the vei 
plate . 

j 

4^1 . A method for cof 
bodies With a plate comprising the stej 

engaging the plate with a firs^ arm a compression 

tool ; 

engaging the spine with a vertebral body penetrating 
member affixed to a second arm of said compression apparatus; and 

utilizing said compression apparatus^ to shorten the 
distance between said first and second arms, 

452. The method of claim 451 in which J^aid plate 
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engaging seep includes the substeps of: 

engaging said first arm over a first vertebral body 
where said platev has been firmly attached to the first vertebral 
body with a pair of bone screws; 

engaging s\id second arm over a second vertebral body; 

and 

secur\nq said piate to said second vertebral body with 
at least one bon^v screw following said step of shortening the 
distance between s^sid first ^nd^second arms of said compression 
tool . 




space 
ine, 




Apparati 

disposed- between two adjacent vert^ 
comprising : 

a body; 

a first arm having a first 
first arm fixedly attached at its J 

a second arm having a fi] 
second arm movably attached at its 

means for imparting relative movemer 
said second arms toward one another 
between said first and second arms; and 

means for preventing movement 
from said first arm, said preventii 
body and said second arm. 



end, said 



rm away 
th said 
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45<£\> The apparatus of claim 453 in which the second end 
of at least one\of said first and second arms has an opening for 
removably receiving an engagement device. 

455. The Apparatus of claim 454 in which said engaging 
device comprises a sMrp peg. 

456V The appaYi^tus of claim 454 in which said engaging 
device comprises a hook. \ \ 

457. The apparatus oik claim 454 in which said engaging 
device is movable Vn a rotati\Dnal\manner and extendible along the 
axis of said arms. \ \ \ 

458. The apparatus of 
preventing means comprises of a ra 

imparting means for moving \said arm ^ompr^^es a gear associated 
with said second arm connected t 

said handle in a first direction moves ^aid fiJLrst arm toward said 
second arm. 

459. The apparatus of claim 454 Y.nclu&ing a self- 
locking and release assembly, said self-locking and release 
assembly engaging said ratcheted member to prfevent movement of 
said first and said second arms away from one another while in a 
first position and whereby said self-locking assembly may be 
disengaged from said ratchetings to a second position by 
operation of said release mechanism connected to sJ^id self- 
locking assembly . 



453 in which said 
ch^etd member, and said 



a handle mhereby rotation of 
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A pilot hole forming apparatus for creating a 
pilot h^)le in k cervical vertebral body comprising: a hollow 
tubular member haying a top end and a lower end configured to 
cooperatively engag\ a bone screw receiving hole in a cervical 
plate, a rod having a Nsharpened-end movable within said tubular 



DOS 



liar 



ition whereby said sharpened-end does 
r end of said tubular member and a 
rpened-end projects below said 
member, \said rod having an upper 

er\^nd of said tubular member, 
axial tat said rod force to said upper 



end of said rod out of 
J ng* sufficient length 
ttie vertebral body to 



member between an upper 
not project beyond 
lower position wherein said 
lower end of said tubi! 
portion that extends ab<Ve the uf 
whereby applying a force 

portion of said rod drives sharp\i\e^ 
said tubular member, said sharpened- en? 
to pass through the cervical pla^e and 
a predetermined depth less than th^vdej 

461. The apparatus of claim 460 fi^rthe 
means for engaging the plate. 

462. The apparatus of claim 460 in 
of said hollow tubular member has a reduced diarheter 

463. The apparatus of claim 462 in whiciX saiK 
diameter portion is threaded. 

464. The apparatus of claim 460 in which toV> end of 
said upper end of said rod has an increased diameter portion 
capable of being hit by a hammer for driving the sharpened-end of 



Jth>pf 



vertebral body, 
comprising 



lich 
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the rod intoVhe vertebral body. 

465. Vhe apparatus of claim 460 including means for 
restricting the distance that said rod can extend out of said 
lower end of said tubular member. 

466. The apparatus of claim 465 for use in the human 
adult cervical sp^fi^iQ ^hich the distance that the rod can 
extend out of sai$ lower ^d of said hollow tubular member is 
less than the dept\ of the v^isfebrae with which it is to be used 

467. The apparatus o^f olaim 466 in which said hollow 
tubular member is conf 
receiving hole of a spin 

coaxial to the central longitudinal ^x\s\of the bone screw 
receiving hole . 

4 68. The apparatus o 
end of said rod has surface edges 
said rod is rotated 



operatively engage a bone screw 
"~ ~ to form a pilot hole 




which the sharpened- 
aNtcfce moving bone when 



469. The apparatus of claim 460 iA which said 
sharpened-end extends from said tubular membe\\a length of 8-2 0 
mm. 

470. The apparatus of claim 460 in whic^j said 
sharpened-end has a major diameter of 2 mm. 

A bone screw for use in attaching medical devices 
to the 'anterior aspect cervical spine vertebrae, saidX screw 
comprising a head, a shaft attached to said head and terminating 
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at a tosp, said shaft having a thread, said shaft having a varying 
root diameter from proximately below said head to proximately 
above said Vip, the outer diameter of said thread being 
substantiallyVanif ormly equal from proximately below said head to 
proximately above said tip, said thread having a thin profile and 
a sharp crest, sair&^head having a transverse cross sectional 



transverse cross sectional dimension 
mprising a recess for coupling to a 



dimension greatet the 
of said shaft, an& further d 
driver instrument 

472. The bdl^e scr^w of fc^aim 471 in which said tip is 

sharp . 

4 73 . The bone s 
said shaft has an arcuate d 



:rew 



471 in which said root of 



jape . 



474. The bone screws of elk 
is of a lesser diameter at saic 

475. The bone screw of clairh 473\ iA which said arcuate 
portion of said shaft has an increasing\ rad\us of curvature from 
said tip towards said head. 

476. The bone screw of claim 47l\ in Vhich said bone 
screw has a head, and said head has a convex top surface. 

477. The bone screw of claim 471 in\ which said head has 
a flat portion. 

478. The bone screw of claim 471 in which said head has 
a first upper diameter section and a smaller lowear diameter 




urn ^Al\ in which said thread 
than VbWe said tip. 
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section. 

479\ The bone screw of claim 471 in which said head has 
engagement meansVf or engagement with a screw driving tool . 

480. The \one screw of claim 479 in which said 
engagement means is ark irregular recess. 

481. The bone\screw of claim 471 in which said bone 
screw is at least in pprt m^^e of a resorbable material. 

482. The bona screv\o\claim 471 having a length of 
approximately 10-2 2 mm. 

483. The bone scVew of ^lai\t 482 having a thread pitch 
of 1.5-2.0 mm. 

484. The bone screw ^f claihi^KW in which the outer 



diameter of the threads in 4-5 

4#5. A bone screw for us« 
hcivinq a ] 



m 



'shank 



inal surgery, said 
rtion, and a tip, 



screw naving a head portion, a threa 

said threaded shank portion having a length ^rom about 10 mm to 
about 22 mm and a head length from about 1 mm\to about 3 mm, said 
threaded shank portion having a maximum out sidA diameter from 
about 3.6 mm to about 5.2 mm and said head having a diameter from 
about 3.8 mm to about 7.0 mm, said screw having a thread pitch 
from about 1.2 5 mm to about 2 . 5 mm and a sharp and nhin threaded 
profile wherein the apex of the two faces of the thread have an 
angle of less than 21 degrees and the base of said thread is less 
than 0 . 5 mm thick and said screw has a root diameter that 
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increases\from proximately above said tip along the longitudinal 
axis to proximately below the head portion of said screw and 
said thread ouster diameter being generally constant from below 
said head portiok to said tip portion. 

486. TheNbone screw of claim 485 in which said fluting 
interrupts at least ujje most distant two thread turns at said 
tip . 

pone s^reK of claim 485 in which said screw 

le first thread of said tip has a 
,the other screw threads . 
Lm 485 in which said bone 



at least 



,diamet\ 



icrew 



^485 being made of a metal 



487. The 
has a tapered tip an£ 
diameter less than the^ 
4 88. The bone 
screw is made of a resorbable mat 

489. The bone screw\pf cXai 1 
suitable for human implantation.^ 

490. The bone screw of clairh 48E\in which said tip 
being fluted by at least one cut out se\:tior^ so as to make said 
screw self -tapping . 

^ A bone screw locking elemeAt for use in 
association with an anterior cervical plating system, said 
locking element comprising a member having a nead, said head 
having a width and at least two segments removed from said head 
for the width of said head. 

492. The bone screw locking element of\claim 491 in 
which said member is a screw having a threaded shaft 
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49S3. The bone screw locking element of claim 492. in 
which said memoir has a camming surface on the bottom of said 
head . 

494. The hone screw locking element of claim 492 in 
which said member has\a ramped surface on the bottom of said 
head . 

495. The bone skew locking element of claim 491 in 
which said member comprises\ a^ivet having a top segment and a 
bottom segment connecter by a reduced diameter segment . 

496. The bone acrew \ocking element of claim 495 in 
which said rivet has a camming s\irfaq^\on the bottom surface of 
said top segment 

4 97. The bone screw lockikg 
which said rivet has a camming s\rfa^ or\\^he top surface of said 
bottom segment . 

498. The bone screw locking eltementi of claim 495 in 
which said rivet has a ramped surface on \he bottom surface of 
said top segment 

499. The bone screw locking elemeAt of claim 4 95 in 
which said rivet has a ramped surface on the \op surface of said 
bottom segment. 

500. The bone screw locking element of\ claim 491 in 
which said member comprises a threaded member. 

\ 501. The bone screw locking element of cUaim 491 in 



aent of claim 495 in 
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which said ^head has a camming surface. 

502. The bone screw locking element of claim 491 in 
which said head has a ramped surface . 



\ 



503. The bone screw locking element of claim 491 in 
which said member\|rias at least one projection extending from said 
head. 

504. The bonfe screw locking element of claim 491 in 



which said head has 

505. The 
which said head has 

506. The b 
which at least a port! 

5 07. The bone 
which said heads has at le N 



ast three removed segments. 

locking element of claim 491 in 
r removed segments. 

ing element of claim 491 in 
d is flexible. 

element of claim 491 in 
for providing flexibility 




to at least a portion of saic 

508. The bone screw locking \eleiHent of claim 491 in 
which said removed segments are arcuate\ 

A bone screw locking element lor use m 
association with an anterior cervical plating system comprising a 
member having a head, said head having a w\dth and at least a 
portion of said head being flexible, 

510. The bone screw locking element &f claim 509 in 
which said head has at least one slot for providing flexibility 
to at least a portion of said head. 
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.1. The bone screw locking element of claim 509 in 
which said member is a screw having a threaded shaft. 

512. The bone screw locking element of claim 511 in 
which said membef^ has a camming surface on the bottom of said 
head. 

513. The bcine screw locking element of claim 511 in 
which said member has \ ramped surface on the bottom of said 
head. 



le scre\ 



a rivfet 



514. The bo, 
which member comprise 
segment connected by a\ reduced\dUa 

515. The bone\screw ldfcking 



l\pcking element of claim 509 in 
ving a top segment and a bottom 
ter segment . 

element of claim 514 in 



which said rivet has a camming su^X a ce ^n the bottom surface of 
said top segment . 

516. The bone screw locking Vlemer^t of claim 514 in 
which said rivet has a camming surface ^n the\top surface of said 
bottom segment . 

517. The bone screw locking element of claim 514 in 
which said rivet has a ramped surface on the\bottom surface of 
said top segment . 

518. The bone screw locking element ot claim 514 in 
which said rivet has a ramped surface on the top\surface of said 
bottom segment. 

519. The bone screw locking element of cl^aim 509 in 
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which said member comprises a set screw. 

520. \ The bone screw locking element of claim 514 in 
which said set acrew has a camming surface. 

521. Thev bone screw locking element of claim 509 in 
which said set screwy has a ramped surface. 

522. The bone screw locking element of claim 518 in 
which said member hks at\le^t one projection extending from said 
head. 

523 . The bbne screw locking element of claim 509 in 

'v. A 

which said head has at\ least one removed segment 

524. The bone\screw l^Wing^element of claim 509 in 
which said head has at le^st two removed segments . 

525. The bone scr^w locking element of claim 509 in 
which said head has at least th^ee removed ^segments. 

526. The bone screw locking element} of claim 509 in 
which said head has at least four removed segments, 

A locking element for use in association with an 
anteriof plating system comprising a member having a head, said 
head having a width and at least a portion ^f the bottom surface 
of said head being non uniform. 

528. The locking element of claim 52V in which the 
bottom surface of said member has a camming surfiace 

529. The locking element of claim 527 vn which the 
bottom surface of said member has a ramped surface 
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53 0.\The locking element of claim 52 9 in which the 
member is a set s.crew. 

531. The\locking element of claim 52 9 in which the 
member is a rivet. 

532. The lojs&^q element of claim 529 in which the 
member has project ic 

533. The lc\ckinq Hleme^t of claim 529 in which the 
member is a screw. 

534. The lockiriq element \o^ claim 529 in which the 
member is a set screw. 

535. The locking element o\ cla\m 529 in which the 
member is a rivet. 

536. The locking element of cAaim 5^9 in which the 
member has projections. 

537. The locking element of clait\ 529 in which the 
member is a screw. 
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